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ADVISORY ACTION 

1. Claims 21, 28, 40, 43, 99-104, 107-113, 120-135, 137-143 are pending. 

2. The request for entering amendments to claim 28, 40 and arguments filed on 12/1 1/2008 under 37 
CFR 1 . 1 1 6 in reply to the Final Action mailed on 1 1/14/2008 are acknowledged. The proposed 
amendments to the claims will be entered . The amendments to these claims obviate the previous 35 USC 
1 12, first paragraph rejection made on claims 28, 40, 103, 107-108 as these claims are now limited to 
isolated mammalian cells. As such, this rejection is hereby withdrawn . However, the amendments and 
arguments are not deemed sufficient to overcome the art rejection of claims 21, 28, 40, 99-104, 107-108 
under 35 USC 103(a) previously introduced. 

3. Applicant argues that the standard for determining obviousness is not whether the references 
explicitly teach away from the claimed invention but rather whether the cited references established that 
the claimed invention is a predictable use of known prior art elements. According to Applicant not all 
elements of the claims are set forth in the references and there is no evidence that one of skill in the art 
would have been motivated to select a zinc finger nuclease and the donor polynucleotide for placement on 
the same vector. It is Applicant's contention that the explanation given by the Examiner is unsupported 
by any evidence except for Applicant's own specification. Applicant argues that none of the cited 
references teach or suggest using a single vector and that without the teachings of the specification, one of 
skill in the art would have absolutely no expectation that a single vector would be advantageous. 

4. Applicant's arguments have been fully considered but are not deemed persuasive. The Examiner 
acknowledges applicant's statement in the specification regarding the advantages of using a single 
delivery vector as well as the fact that the references cited do not teach the use of a single vector to 
deliver both the nucleic acid encoding the nuclease and the repair substrate. However the Examiner 
strongly disagrees with applicant's contention that one of skill in the art would have not recognized the 
advantages of delivering a single vector instead of two without reading applicant's specification because, 
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as extensively discussed in the previous Office actions, it is essentially simpler to deliver one vector 
instead of two to a cell. Thus, contrary to Applicant's assertions, one of skill in the art without any prior 
knowledge of Applicant's specification would have reached the conclusion that using a single vector 
instead of two vectors is desirable and, at a minimum, would have been motivated to try to use a single 
vector to deliver both nucleic acids. 

5. Applicant further argues that there is no one shred of evidence presented by the Examiner that the 
inserted chromosomal targets are not different from endogenous chromosomal targets. According to 
Applicant, the evidence of record establishes that cleavage of non-endogenous chromosomal targets is not 
at all predictive of cleavage of endogenous chromosomal targets as claimed, citing paragraph [0160] of 
the specification. Applicant submits that the target used by Choulika et al. was not endogenous to a 
mammalian genome and that the reference by Porteus et al. (Nature Biotechnology 23:967-973, 2005; 
Exhibit A) discloses that the major limitation in using homing endonucleases in gene targeting is the lack 
of recognition sites for them in mammalian genes. Furthermore, applicant argues that Choulika et al. is 
not an enabling reference with regard to engineered zinc finger proteins and/or modified homing 
nucleases and that there is no disclosure by Choulika et al. as to how to engineer a ZFP to bind a selected 
endogenous target site. Applicant further cites Bibikova et al. and points out that Bibikova et al. were not 
sure if zinc finger nucleases would result in targeting of endogenous chromosomal DNA by a repair 
substrate. 

6. Applicant's arguments have been fully considered but are not deemed persuasive. As previously 
indicated, the examiner acknowledges that Choulika et al. and Bibikova et al. teach the insertion of a Seel 
target site in the chromosome. The Examiner also acknowledges the teachings of the Porteus et al. 
reference. However, while neither Choulika et al. nor Bibikova et al. explicitly teach engineering zinc 
finger proteins to recognize endogenous chromosomal sequences, the teachings of art prior to the filing 
date of the instant application provide a great deal of information as to how to engineer zinc finger DNA 
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binding domains to bind to any selected target site, as extensively discussed by Applicant in the remarks 
section of the response filed on 8/6/2008. See, specifically, pages 1 1-13 of the response reproduced 
below. 

Moreover, She apeetikstua and siste of the art ele&riy teacii (ha! these sUwtBraily-rektod 
rim fisgsr BNA-brndfeg. rkiroairss cars be modified fas she-fa recognitiosi helices m m to i y magmm 
my selected target sl« (see, e.g., paragraphs [0100] mi [05«5j of she affiled specification); 

Various methods for desigmjsg chimeric tRieieases with varied 
DNA recogsUiori sequences are tamm m the m. hi eertair-. 
BffirBMlirnenfs, the DNA binding domain comprises cast or «saie 
ssc fesger domains (or reSstred to as zim fingers). The xlse 
iiagers can be engineered to recognize a selected target site it* ib» 
target sequence. As described above,. CysjHss-; prsseias may be 
engineered to -recognize s wide variety of sites As another 
exsaspJc, mia fingers cast be selected by using polypeptide, display 
libraries. The target -site is used with die rsorjpejitide ttispiay 
libwy it) m affinity sdectkm step to select variant ftsgers thai 
'band So ttte- target site. Typically, constant mn>- fingers and fingers 
to fee taadteked ate made torn my suitable CjHj sine finger 
protetri, such as SP- i, SP-IC, THOA, GO, Twrattaek, YY1 , or 



(see, e.g., Jacobs, EMBO J. U'.450?a992k Desjatiais & 
Berg, Proc, N«0, Arad Set U,B,A, 90:2256-2260 {1995)}. The 
polypeptide display Kbrary esseoding variants of a r.ine finger 
pro-teiri comprising she randomised finger, one or more vwfaots of 
which will be selected, arsd, depending cm fists Mtafkst step, one or 
wo constant fingers, is ewnsirwi-ied according is the sstefitods 
knows to those in the art. Op&ma&y, the library corslgins 
restriction sites designed for ease of removal constats* fingers, and 
fw adding in rtradomiaed fingers. Fingers are readornked, e.g,., by 
««»g degenerate oiis^jocfeotides, tstyfagersic cassettes, er error 
F»* See, fer csaropfc, U.S. Pat. Nm 6*26,1(8. 6.416,248, 
and 6,479,626. 



Chimeric nucleases are ?,m,>du1ar its sistare with the DNA binding 
i^mMty residing in the zLac fiftga dftttisits. By modifying the 
DNA binding specificity of the 2ine finger dsraafas, tbey cart fee 
«3#«eared and opriisized to bittd specifically to a wide variety of 
sine bp s»c|«ence>s (Kebar et at, Science, 263:&7l~3; Woi& 
et ai.< 2WL SsrueSttre (Csnafe), 9:717-23; Sera aad Oiaags, 2002, 
BbeheBastry, 41 :7074-8Ji 'llsss, otic faadd m Mtt to~engraeer 
cijjjsietee tiucieasiia to slim uiate gene fargetieg at my loess. 
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Th« stats of the sit Mm evMesces thai, m gig sisae of Slag, the skilled artisan kmtt how 
to alto: the strectare of assy mat Soger Dj^-Wcdingdamafa so at to bind to my pfe-seto«i 
target site (See, U.S. Patent No. 6,534,261 (issaad March IS, 2<xn, Retee&cs AQ of JDS rato'ted 
«> Fchraary 1.3, 2884) si column IS, Bum 7-17}- 



The ZPPs of (he invention are engineered to reeogntzs a selected 
target site k the endogenous gssae of choice, Typically, a backboss 
item any suitable C2H2 ZFP, sock as SP-U SMC, m ZtPZm, is 
aseti as (his scsffokl far flje mpttm«& ZPP (see, e.g„ Jacobs, 
KMBO J, 1 1 :45&7 {1991}; Desjadais & Berg, PNAS 90-.22S6-22&! 
(1 9'93)>. A tjnxaber ofaw&od* cats then be used to desigti and 
select a. 2EP with high atlssity for its target (eg,, preieiably with a 
Kd ofless than atom 25 iiM), As described above, a ZPP eeta fee 
designed w selected to bind to any suitable target ssts; in the target 
endogenous gene, with high affinity. 



See, also, U.S. PsteniNa. (S f (H,1,453 (Issued January 1 1, 3000; Reference AK of IDS mailed ots 
February 13, 2004) st column 2> Ikm 4^-54; 

Pratsin engineering esqsetittsenis ixsm shewn that tt i« possihie to 
altar rationally the DNA-tiwfieg cbatscteri sties of individaal xiac 
fingers when or xoorcs of thes n-he&al j3ositi<rs»s is varied is a 
{lumber of proteins [references, omitted]. 

Me&o-ilsf of engineer tag ssmc fsager DNA-Mnding dnraatfss to bind to troy selected targst 
site sre also described, to detail, in WO 01AS6717 (reference BP eflBS filed February 10, 2Mb); 
WO 01/40798 (reference BQof IDS Sled Fchrttafy lit, 2086); ami WO 43/04488 (reference BR 
of IDS filed February 10, 200% 

Thus, the spociiSeatioji and refesnces of record dearly establish that the common 
structural, features so he modified in a zinc finger DNA-hindi&g domain such thai it cm 
recognke any selected X>NA target w«r« well known at tire time of filing. SpcscaSoally, the 
S&5K3KHS of zinc finger proteins, as svoli as how 10 alter this amemc imam acid sequence of the- 
iWJgmtton heSees} to obtain ?a» finger proteins thai bsttd to a selects! target site are amply 
described in the sped&slioB and art: 

7. Thus, while the prior art does not specifically provide examples of engineered zinc finger proteins 
that bind to endogenous chromosomal sequences, the prior art as indicated above, clearly teaches how to 
engineer zinc finger proteins that bind to any desired target, including endogenous chromosomal targets. 
As previously discussed, it is clear from the teachings of Choulika et al. and Bibikova et al. that the 
purpose of introducing the Seel target site in the chromosome was to demonstrate the principle of 



targeting the chromosome of a host cell for repair. Therefore, the "endogenous" limitation is at a 
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minimum suggested by the cited references and the teachings of the prior art as cited by Applicant would 
have provided one of skill in the art with the knowledge required to engineer the zinc finger DNA binding 
domain to recognize an endogenous chromosomal target. Thus, for the reasons of record and those set 
forth above, the claimed invention is deemed obvious over the teachings of the prior art. 

8. For purposes of Appeal, the status of the claims is as follows: 
Claim(s) rejected: 21,28,40,99-104, 107-108 

Claim(s) withdrawn from consideration: 43, 109-1 13, 120-135, 137-143 

9. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Delia M. Ramirez, Ph.D., whose telephone number is (571) 272-0938. The examiner can 
normally be reached on Monday-Friday from 8:30 AM to 5:00 PM. If attempts to reach the examiner by 
telephone are unsuccessful, the examiner's supervisor, Dr. Nashaat Nashed can be reached on (571) 272- 
0934. Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose telephone number is (571) 272-1600. 



/Delia M. Ramirez/ 

Delia M. Ramirez 
Primary Patent Examiner 
Art Unit 1652 
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January 10, 2009 



